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<3> ^71] o^l^^/ofl^ ^ HS-^^/HS^sf <y:^/<^^^ ^^1-^ ^B]«^l^ 

71 71- yl**l-::L ^vtfl ^^s. ^4 #2i^ ^]^^}7] «fl^«^l ^ll- ^^l-^i 

i^flfl-a. ^Hl ^;^>^ <^1M;^1 ai-g-o] ^^^ci-. 
<4> c^]M. s-T^^ ^^fl oi-g-slji -.^i^oflA^^ ^l^^/<^m^ ^Bll- 120-160^ 

^^^^ -30r^ ^£ ^ 207l<a-^ :ii^<^l^-l ^^«fl<^> ^M, HS^^/H^^2l ^El 
» ^«fl^^^ 180-200^ ^J£S1 -SOrsl ^ ^7l<a-o1lAl ^^til 10 ol>^o.^ o.^ 

^ol ^-S-^Vcf. t^el-^-l. i^fl-S. ^wl ^7.}9]. 6\]^^] til^^ ^^^>^ 7l^Sl 

<5> ^H] til-g-nf o.^ u^^o^ ^ 7^^o^ ^^^^ Cfl^m ^ SZ^ ^Bl ^^O-S-A^ Jl 

^Bl, ^4i/olAVs).^^ ^ ^g^/x^mo^ ^El ^4 71^1 ^^1-^ ^^MM ^ 

<6> ^^/'^^^ ^^1-^ ^^<^lfe ^:^1-^ H71S1- l-Bl^l A^^o] Dfl^ Wl^^V 

7l Dfl^oll Ji;^^ol 71^1 ^£1^-9.^^ ^Sl ^ ^^1=1-. "^^/"^^ 

^3)-^ cf^- 711'^ oil eTiti- ^Bl^i-# -i- ^ ^1=1-. 

<7> ^sl^i-^ oj-g-^V ^el ^^1-^ ^^^*V^ ^ ^^^^ ^V'Hl 

14^1- §el7l- ol^o^^cf. i:}!-^^^ ^Bl^V ^^flofl o;^olA^^ -f-^q-SSl- ^^£7V A-^^ >^ 
^ ^7l nfl^oil -g-g-ofl ;^il*i.o. o;^t:|. ^eJc^] ^ 

2}-£fil- -a^S* ^AHl f^7>Al^ ^ o;i7l nfl^oll -i-g- aLTll ^7>Al^ ^ ojtq. 

22-6 



102n030022841 %^ <U7]-: 2004/3/3 

(Pick's law)4 ^t!" 1-^ ^^S. i4e1-^ ^ o;io.ii^ 

<8> ^^o^ 7H^^ ^>-g-*l-<^ ^]^^ :^]^] -32^ unsupported liquid membrane)* 

1- ^ 9X^. ^1^1 o]:^^ ^ ^«V^1^ 1-31- ^n]]o]l ^o] 

<9> c^i^ s.Tg^ ^El-ol^n]-(Steigelmann)54- ^^(Hughes) (^1^ ^13,758,603^1 ^ ^1^ 

^13,758,605^)^ ol&l^ ^Eflo] a>^^1-<^ <^m'^/<Hm^ ^^£7> 400-700 ^^o] 

31 <^]^^S] 60 GPU [1 GPU = 1x10-6 cm3 (STP)/cm2- sec- cmHg]^ ;^1^1 ^^"3^^ ^]2i^} 

^^cil, o]E.]^ ^^^^ >^v^^l T?V^>,e^o. ^jTl-olul-. ZL^]\^, o]a^ ;^1^1 oWn^ 

SlJi ^El ^^^01 ^^s^H ^7]S1 ^s]. A^^^ ^j-Al:^V ;;^1^^ ^ ojcf^ ^^^^ ^^^1 

<10> ole^tb ^1^1 <5nnl.ol 7>^1^ ^^1^* :y.^srl-7l ^^A^ ol ^ ^^Hl ^ ^ l}- ©1^^ 

^Ml 7l^Bl-(Kimura) ^<^1 jio}s]^x:\ ( 

Dl^ M.^ ^14,318,714S). ZLSm-, olE-lti- t^^I ^l-^ ^1^1 <^^S\- v}^7}y^]S. 

S^oilA-laV ^4. ^A^V^ ja^ol^ cj-^ol o;^cl-. 

<"> a ^71-^1 5:(Ho)<Hl situ ;H1'?>^ ^-^S>H #5lwl^<S^#2l- ^o] ^6\] ^ 

^ -H-Hl^^ Al-8-*H ^tJ-^a*^! 9m- (^1^ ^15,015,268:^ ^ ;^1 
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5,062,866^ %2l). ^s^, o] ^^ofljt ^^(feed) 71^11- l-ol] -f-^^l^^^ ^^7]S. 

4^ Sicf^ ^^<^1 9X9Ji^. 

♦ ^^<^> ^1^ ^1:^ ^l-g-^H 't^/'^^^ ^o] M:^ 

^-a-^V^l ^3i^ 71^1 ^e]^ ^^^^ ^^o] «. 

<i3> HBl-9-^(Kraus) -^(d]^ ^14,614,524^)^ cf^ wj-'S* ^l-g-^><^ 

^ ^^<»fl <^1^^/<H1^S1 ^^^7} ^ 10 ^ol-A^ -^-g-^^ ^ ^$i-^°l, 7>di;^l» A>-g. 

*W ^XJ:* ^^<H1^ o>u|e}. Al^Vo] ^iT^ofl 7}±y^]7} 

<14> ovoflAi 'i'^t!: ^^^^ JL^T.} A>-g-^>o^Ai^ ^yc> 3.7] sq- 

^^^^1 ^^/"^^ ^^-i-^ ^e^^W ^^V-E-S. ^^'^I-^ ^^^^S. ^el^ ^ # 

-§-<^-^* ^^^]f]7]^^, ^^^^ 7V4i;^ll- ^7l-sr]-7lM-. 71^11- ^^7]^ i^^l 7] ^ 

■^2] Hj-^^ ><>>-8-3l-<>i ^«]:^lfil ^«H^> t!-i=f. «>ls1^ 7l^sl 
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<15> nl-EfA-l, o^W^^n ^^^^^ ^^^] 9X'^ ^^til ^;^> til-g-jz). oflui^l wl-g-ol ^ 

^ ^^'^^ ^^^^4 ^S\.A^o] ^JL ^^^^ A^^^ f-B-*>^l ^«^> ^St!: 

Al^A^o] ^til-^lsl ^^3). ov^Aj «;^i7]- 0^0.0^ ^Al:^- ^1^^ ^ o;i^ ^ 

<18> ^ i^Vi^oi] o^^ ^^^^ yg^n^oflA^^ Hl^^Aj Jl^^l- ;5i5fl^ oj-o^l oj^ j,^ 
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^■^ S.^^ J1^:^>1- A>-g-^^s.>H ^o]^^ o]^o. o;^,-^ 

-H-^lS]^ ^^^^^^ ^^12:^ ^ Si^-. 

<=>]^, ^ ^^^<H1 cfl^H ^'^^l^l 

^ ^^ofl 4^ ^5]^!-^ ^ i^tb Jl^^>S 

^ ^^oflA^ ^>-§-5l^ Cf^^^ ^l^m^^ ¥^^^<^1 ^^tb 717^1^ 7ch£» -^^ll- 

E^nl ol-^ 7>^^>oi ^1:^1^^ ^^^S. ol^a ^o]^^] o]-g- 

7>^^>t4. 
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<24> ^ ovt^ofl 4= ji^]] ji^^} ^^V^lS. ^-§-^>fe 

^^^5]^ ^AH, ^sMtfl^ ^o]^^<go^ cf^^l ^^^o] ojT^uf 

^^1 <^}^^ Jl^^} ^l-<HlAi 'a=o]^j»|. ^ol^o.^ n^^o] oicf. ol^ ;^ol^ 

^ <^l^ol JL^;^l-2l ^2:2]-o] 7J-^ 4>^3}-g-oll S^s^H ^^^^ ^ 9X^] 

71- ^JL ^S^^ ^EflSl <^^7ll ^S)-^>h2l 

<25> ^ ^t^o]] ttj.^ ^e]^<^l^i «a:^7ll El-S).^^^ ^S]5]-^C-il 

^^2^^^ ^^^^ ^^^o] ^^^^Cf. 

^t:!-. ^, ^J^\o\]A^ ^^$] '^=01^0. <go^ -S-o]^, Jl^;^>, 

^7l^V ^^<H1 A>-g-^>^ cfloil #Atb *l-7ll ^cf. 

<27> ^oj^^o] -g-QP ^o)]A-^ <^^;^] Ej-sl-^^sq- 7>^ «]:-§-^l-^ Af^^ ^ '^rB^;?! ^Cf (J. 
p. C. M. Van Dongen, C. D. M. Beverwijk, J. Organometal 1 ic Chem. 1973, 51, C36). ^^^1 

H7l^ ^7l-g-^^£oil nj-el- ^:^j^cl.. ;5i7l^^^£^ t!: ^;^l-7l- Cf^ ^7.\S\. ^^*>^^ 

22-11 



1020030022841 



■^ <a^>: 2004/3/3 



<28> 1] 
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<30> 



^^1^^ °1^<^1 ^^3f 7>^^o.^ ^-§-^>7l ^«flA]^ ^ol^^cq ^7l^>^^^ 

7} l.6o\]^] 2.3 '^^7)- ^^^Vcf. o] i^o^o]] Mn. Fe, 

Co, Ni, Cu, Mo, Tc, Ru, Rh, Pd, Ag, Re, Os, Ir, Pt 9X^. 

^n^-], ^<=>]^^^- ^^^tt •yr^ol -e-##(effluent) #<^l^i -g-cl^l-Tll 

#7>Al7l7l ^Cf. ^^^1 

^ ^1-71 ^<^1^^<S MX^ J1^7\- ^^d\]/<] -g-«fl(Solvation)s)ol ^}7] aV-g-Ai ijjj. :^ol 

<32> [tiV-O^O 1] 

A^H- [G] =*A/-Jk'-[G] 



<31> 
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<33> 



[G]s\- M-X-[G]^ n^q- jL^^}o] ^-g-7lsq- M-Efuflcf. 



<34> 
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<36> [K 2] 
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^ /uy 
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822b) 


726b) 


658b) 


782b) 


848b) 












a> ^'fi [H.D.B. Jenkins, CRC Handbook, 74th Ed., 12-13 (1993)] %Si 

b) M+(g) + X-(g) ^MX(g)Sq- ol^^v ^^^ofl cfltV <^1M^11- 6-311+G*sl 7]^ 2: ^^1- A> 
-g-?V 0)^ (Density Function Theory, DFT)Sl BeckeSLYP ^J-^g (Becke3/6-311 + G* 
//Becke3/6-311+G*)# ^>-§-5l-<^ ^ ^fl-y-^ St* ^-sf Sife oi)ui^)sq-2^ 



^ ^^^ol ^^^1-^ ^51^^ ^'^l^^^^ ^^^^m <^d=ol^:Bl- ^j-tb 

<go^ oim^l7> 2500 kJ/mol ^^*>^ ^o] a>^:ai^>T:l-. 

^^^^ F-, cr, Br-, r. cr, NO3-, BF4-1- 1- ^ ^^1^, ^ ^^^<HiAi ^.g-^v ^o] 

X 2^]^^ ^]^]^ ^l-oil ^^cf. 

^aV^ -i-ol^sl oi-^gAj o. p- cj- < Br- < I" ~ SCN" < CIO4- ~ CF3SO3- < 

BF4- - AsFe"^ ^-^S M-Efuj-^oll iL€-^oll ^^'a^^ «Hm^l7> ^-^ ^-2-^, 
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SCr, CIO4-. CF3SO3-, BF4-, AsFe", PFe". SbFe", AICI4-, N(S02CF3)2-, C(S02CF3) 3" ^o] ^x:^] 
^ ^^^^ ^e^^oll^ ^ol^^o^ c].<^<§ oi-qei- (Mi)x(M2)x"XyM- 

(Mi)x(X i)y(M2)x-(X2)y- -B-7l<g-^o1--^<g4 ^o. ^ol^^o^ 4^'S(<^7lA-1 Ml, M2^ 

^1^^ X, Xi. Xgfe M-Ef^^^. X, X', y, y'^ ^^}7}^ M-B^-uflcf) ^ 1^ 

ojAj-o^ cg-.o^ ^5^^ A>-g- 7>^^1-Cl-. 

^oj^^o^ <^ls.A-1^ RbAg4l5, Ag2Hgl4, RbAg4l4CN, AgHgSI. AgHgTel, Ag3SI , 

Ag6l4W04, AgyUAsO 4, Ag7l4P04, Agi9li5P20 7, Rb4Cui6l7Cl 13, Rb3Cu7Cl 10, AgI-(BflHH|-'a:^ 
a-B- A^Ti^fojc), AgI-(CH3)3SI, C6H12N 4- CH3I-CUI . C6H12N4- 4CH3Br-CuBr , C6Hi2N4- 4C2H5 
Br-CuBr, C6Hi2N4- 4HCl-CuCl , C6Hi2N2- 2CH3I-CUI , C6Hi2N2- 2CH3Br-CuBr , C6Hi2N2- 2CH3CI-CUCI , C5 
H11NCH3I-CUI , C5HiiNCH3Br-CuBr, C4H90N- CHsI-CuI 1- ^ Slnf. zieiM-, -g. «vrgo^ 

xJi\o\]A-] c^7]o\]X] o^lA]*]. ^^cg=.oiq. <gs.o^ ^-fSl- -fr^Vt!: 3:^^ "^Ir-i- ^ 

9X^B.s., ^ ^^o] ^7]c]]A^ c^]A]^ ^^m^] ^^^^ 

^•gjq. ^v^ll- nV-i:Ji SEtb o]^^] afl^^ ^ ^, ^^o] 

■^^^m ^5^^!-^ ^tfl^oii A].^£i^ ^^^l^^^gs)- ^>^2]-g-^ ^ 
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6H4C02(CH2) 2O-). (-ORCOH2CH2CH2CCO2RCO2C6H4CO 2". R=C3H60C3H6 CH3CH2C(CH 2)3 

OH), l-e^c^'^r^Hl-eflolH (-H2CHCH2COCOC6H4CO2CH2CHCH2-) l-eKofl^^ ^1:511 ol^-s 

-1,4-3^11^^ HlreflolH) (polyCethylene phthalate-co-l,4-phenylene phthalate), -COC6H4CO2 
(CH2)20-co-C0C6H4C0 2C6H4O-) 9X^. 

^ ^^7]o\] c^]^^]^ ^Iroi] ^^s\^ ^>M4. 

<^ /^IS^Vcf. ji^^> ^«fl^ -g-oB^ S^t!: Jl^^^VS 

<45> ^l^lnV o^oi] ^ofl^ £i*>^ Oln] ^ .g:^^ a>sq. ^o] O^SI 7M 

7]- Xi-^"^ ^€*>^)^ l-eflol:^/M-olH (Blade/Knife) S.^'U , ^><^H «]-<^> (Mayer Bar) 3.^ 
^ (Dip) 3^"^, <^]o] ^o]s. (Air Knife) 3.^^^- <^l-8-^ ^ ^4. 

<46> ^ofl ^^^^ 31^1 ^^^2^ -^l^ ^^a^^ -cHa]7171 5]^^ 2]- 

Tfl ^}^^^}^. =L^]y^, Jin] ^Sfl^^Sl -^^17> M-^ 2]-o.ig c^^^J 

^ D^-^l ^^j-yHM- ^^^1 *a-^^Hl ^*fl €^ (Puncture)ol -Jd^'^ol ^"l^f^ 
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-f^7> $X^. vc^s\A^ Jin] -^^^1^ 0.05 m vfl^l 10 (mA t:-]^ 

wl-^^s>7ll^ 0.1 m ^^1 3 imA ^^^}^. 
<47> o]^7ll ^1S«V ^^^^ ^^'Hl tfl^ v^i^ ^ 

^^ofl n^-e^. ^^51 ^^^^ 7l^^l :e.Ji^ <^^^7ll Hj-^^>hofl cfl?!:^^>a*^<H^^ 

°fl^ fe-gr ^^£1- ii^J2-i^, ^^1 ^^^<^1 ^^'Ssl- Ji^;^>^ ^^^s]o:| sxy]'=^] ^ 

<49> <^A]c^l 1> 

<50> <H1^^ #5^#3^- ^^Vol^s^ojc (phthalic anhydride)^ -f-^fl l-e) 

H^efl^lH (PEP) (Mw=19, 800)1- :^]^^ ^, O.lgS] 1-5^<H1^^ ^^efl*^!.^^ O.QgS] 
t]]^^t\o]^S.^^ (THF)oll ^<^a^>Jl ^^t!: ^^;^> -g-^-^ (JL^^} ^S. 10 ^^%)^ ^ 

<5i> o] -g-oflol] [C=0]:[Ag]=l:l^ l-«l7> 3£liE^ o.lgSl E^lH^^-#^^ = :^.ellolH 

(AgBF4. 98%, Aldrich Co.m ^7}^}'^^. -^"A^ ^^^]^^] cf^^^^ (Track 

etched membrane, OA m polyester, Whatman) ^]-'^]'^ ^l'^}^ °l-§-^>ci S^3r>^cf. ji 
«fl^ ^^V ^1^1^ (SEM)-^S ^52). 51 1.5 /[/m <>1^7fl ^] 
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<52> 



^4 ^IS^ cHtb ^^^^ ^^^<Hl^i H^^^/^^^ 71^1 (50:50 

^ 71:^1 SS.nl-:&ZLEflslS. ^^^V^cf. ^azf^. cf^ GPU [10-6 cm3(STP)/cm2- cmHg- sec] 

S-^i ^>7l S 3o\] M-Efufl^cf. S 3<Hl>««i Vi\.9\. :^ol, 7] ^1 :f-3!)-£Sil- <a-^ 

<53> 3] 



(psig) 


^'S- Jf-jifS (GPU) 


( = = 


10 


6.3 


54.4 


20 


5.2 


53.8 


30 


4.8 


52.7 


40 


4.5 


52.3 



<54> <^Al<:^l 2> 

5|cf. ^^^^ AVn^-a. ov^o] 40 psigojjl ^s^^ <a-^ol cfl7l<a- (0 psig)^ H. 

^^^/HS.^ 71^1 (50:50 A>^^>o^ =^^sT-5io.c^, ^f-Jif^ 7]^Q\ ^2)-^^ 

>^>*) (P0Z)/AgBF4 ^sl^oil tl]«|l ^71 <4 ^<ai5]-7ll ^J-Al^V ^^^^ ^7HH. H 

<56> ^>7l a 4o1lAi ^o], ^ ^Vrgoll P0Z/AgBF4 ^i^Vo] 

^l^oii n^-sf :f-u4£sq- >«d^£7l- alsrl-o^, ^ «^x^ofl tcfs. pEP/AgBF4 

150^1^ ^A]^ ^^y^^ ^^^^^ 'i<H^l^] ^Jl -^^1^^ ^ 5J^Cf. 
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<57> [s. 4] 



^1^^ Chour) 






(GPU) 


(H.^^^/HS^) 


(GPU) 


(HS.^^/3S.^) 
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6.1 


52.3 


16 


52 


6 


5.8 


50.8 


15 


52 


12 


5.9 


52.9 


12 


51 


24 


5.4 


53.2 


13 


48 


48 


5.5 


54.7 


12 


42 


72 


5.8 


53.6 


7 


37 


96 


5.9 


51.1 


5 


34 


120 


6.3 


53.5 


4 


31 


144 


6.2 


53.6 


3 


29 



<58> <^X\c^] 3> 

<59> ^Ajc^l 14 ^o^^ ^^^^S. AgBF4^ S^^ti]<^l 14 €• ^ 

a 5<^lAi ti>S} ^o], o.<gol #ol7H ji^;^> ^^o. ^ol^l ^rf7>. 

<60> IS. 51 



#H| (PliP/AgbF4) 


7^1 ^54£ (GPU) 


y\n\ 

(SS.^ia/HS.#) 


no AgBF4 


1.09 


0.98 


10:1 


3.2 


1.5 


7:1 


3.8 


1.2 


5:1 


4.1 


1.4 


3:1 


4.5 


1.3 


2:1 


4.9 


1.6 


1:1 


5.8 


53.5 


1:2 


5.6 


54.2 


1:3 


5.8 


53.9 



<61> <^Aloj] 4> 



22-19 



1020030022841 



■^ 'U^}: 2004/3/3 



<62> 



^^1*^1 1^ ^^^^ ^lS3r>^o.q-_ AgBF4 cHAlofl AgCFaSOs* ^}-^t}c^ 



<63> 61 



^1^^ (hour) 


^It (GPU) 


7|^^l '>d^^ 


2 


12.4 


14.5 


6 


12.4 


15.7 


12 


12.7 


15.4 


24 


12.8 


15.8 


48 


12.2 


15.2 


72 


12.3 


15.5 


96 


12.6 


16.0 


120 


12.5 


15.8 


150 


12.4 


15.7 



^fl-f ^^]^, Jin] Ji^7\- ufl^o] ^oi^^<g2}. >a-^^-§- 

-a- ^ ^1-^ i^^l-Jl ^7l nfl^oll ^(^^) 3L^s:>^ 7l^7l7> 
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102n030022841 ^^ <U^}: 2004/3/3 

^oi^^<g ^ i^tb Ji^7\s. Ji^l Ji^^l- ^ 1^^^^ 

^1:^1^1-^5. oi^o]^, 'y:^^! ^s^^db* ^^^\7] ^ 

[^J^*o1- 2] 

^ll*J-<Hl *a=ol^ol ^7l^^^£7> 1.8 - 2.3^ ^s^^. 

3] 

^12«J-'^1 ^^^i, ^^1^^^ Mn, Fe, Co, Ni , Cu, Mo. Tc, Ru, Rh. Pd, Ag, Re, Os, Ir, 
Pt ^ oil- ^^ms. ^91 ^Bl^\ 

4] 

^l7l- 2500 kJ/mol <^]^}9l ^^l^^. 
[^^ll- 5] 

^14*J-<^1 ^^'gsi ^oi^o] cr, Br", r. cr, NO3-, scr, C104-, CF3SO3-, 

BF4-, AsFg-. PF 6". SbFe". AICI4-. N(S02CF 3)2", C(S02CF3)3-^ <^1^'^^ ^^.^^E^ ^i^^ 

^^n. 

[^^*^ 6] 

^ ^"^1 

22-21 



102Bd30022841 %^ <a^>: 2004/3/3 
I^J^^J- 71 

^mHl $X^^^, Ji^;^>7> #21^1^^ H^eflolB, l-e]t^^J:^i^sflo]3^ l-elC'Hl^^ 

4-3111^^ H^e)]o]H) ^ ojs-o^ ^^#5. 5--^S.^Bl 
€ ^e]^. 
81 

^ll^oHl ^^^i, Cf^^^ ^I^l^l7> -i-^V^ 4^ ^^^^ O]^^^ JL 

9] 

^11%H1 Si^^i, ^21-^4: ^^#0] 1^ oj^Vo^ <y-^;ql Ej-Sj-^^s). o]^Vo:| oV^y^^ 

1:%^^ 71^11- ^-a-^l-::! ^s]^. 

101 

^]9-^M SX'^^^, '^^:^] ^^-^^7} Dj]^, ^m^, ^s.^^, ^^m, l,3-^E^-Ii|o^l, o] 
^ <^l-i-^^ ol^^H^ ^-2.^-^ El 'y:^;^! ^si-^^7> ofl^, 

71^1 7> <5l^^li-dt, ^^ar^ftdl, # ^ ol-i-o] ^^^S. ol^c>l^ ^^S^E^ 

^A91 
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